INTRODUCTION
============

Granulomatous lobular mastitis (GLM) is a rare inflammatory disease of the breast that was first described by Kessler and Wolloch in 1972.^[@ref1])^ This disease usually affects women of childbearing age or those with a history of oral contraceptive use.^[@ref1])^ The most common clinical finding is a unilateral, discrete breast mass. It is characterized pathologically by chronic granulomatous inflammation of the lobules without necrosis.^[@ref2])^ Although GLM is a benign condition, its clinical and radiological features may mimic breast cancer.^[@ref3]-[@ref5])^ The diagnosis is made only after excluding breast cancer and other infective and non-infective causes of granulomatous inflammation, such as tuberculous, parasitic and fungal infections, sarcoidosis, Wegener's granulomatosis, giant cell arteritis, polyarteritis nodosum, and foreign-body reactions.^[@ref4],\ [@ref6],\ [@ref7])^

The treatments for GLM include corticosteroids,^[@ref8]-[@ref10])^ immunosuppressants,^[@ref11])^ antibiotics, abscess drainage, and surgical excision.^[@ref12])^ Although a preferred therapeutic modality has not been established because of the rarity of this disease, corticosteroid therapy has been shown to be effective for shrinking the granulomatous mass.^[@ref4],[@ref10])^ Recently, Ogura *et al.* ^[@ref13])^ categorized GLMs into two groups: immunoglobulin G (IgG) 4-related GLMs and non-IgG4-related GLMs. They speculated that patients with IgG4-related GLM might benefit from steroid therapy, as do those with IgG4-related autoimmune disorders. However, the effectiveness of steroid therapy for patients with non-IgG4-related GLM is unknown. We evaluated the effectiveness of corticosteroid treatment for non-IgG4-related GLMs and discussed the strategy of the treatment for GLM.

MATERIALS AND METHODS
=====================

We performed a retrospective study of the records from Nagoya University Hospital and KATO Surgery-gynecology-Obstetrics-Breast Clinic for patients treated between October 2005 and October 2012. During this period, 12 women were diagnosed with GLM and treated. All of the women underwent a clinical breast examination to identify palpable lumps, skin thickening, or axillary lymphadenopathy. Mammography (MMG) and ultrasonography (US) were the initial imaging methods used for evaluation, although MMG was not performed in one case due to pain caused by drainage of the sinus tracts. Additional radiological examinations, such as computed tomography (CT) and magnetic resonance imaging (MRI), were performed as needed.

Definitive diagnosis was obtained by core needle biopsy (14-gauge), vacuum-assisted biopsy (11-gauge), or surgical excision. The obtained specimens were fixed overnight in 10% formalin, and the residual tissues were cultured for bacteria. Paraffin-embedded specimens were stained with hematoxylin and eosin (HE), Ziehl-Neelsen, and the periodic acid-Schiff reaction with or without diastase digestion. Other possible causes of granulomatous inflammatory lesions of the breast were excluded by serological tests, histological analysis, and tests of the affected tissue for aerobic and anaerobic bacteria, mycobacteria, and fungi.

The expression levels of IgG4 and IgG in the GLM lesion were determined immunohistochemically in the paraffin-embedded tissue specimens. Immunohistochemical staining was performed using the avidin-biotin-peroxidase complex technique. The primary antibodies used were an anti-IgG mouse monoclonal antibody (1:2, Histofine, Nichirei Bioscience, Tokyo, Japan) and an anti-IgG4 sheep polyclonal antibody (1:500, The Binding Site, Birmingham, UK). Before incubation with the primary antibodies, antigen retrieval (microwave pretreatment for 10 min at 100°C in pH 6 citrate buffer) was performed separately for IgG4 and IgG. IgG+ or IgG4+ plasma cells were counted in high power fields (hpf, magnification ×300) with intense inflammation, and 4 fields were analyzed per case. The ratio (percentage) of IgG4+ plasma cells/IgG+ plasma cells was calculated in each case. Previous studies had shown that an elevated IgG4+ to IgG+ plasma cell ratio (IgG4/IgG ratio) is helpful in distinguishing IgG4-related from non-IgG4-related inflammatory conditions.^[@ref14],\ [@ref15])^ Those studies revealed that most patients with IgG4-related disease had an IgG4+/IgG+ plasma cell ratio of more than 30%. In contrast, the ratio was less than 10% in cases of non-IgG4-related disease. Therefore, the diagnosis of IgG4-related disease was made in patients having characteristic H&E findings, diffuse IgG4+ plasma cell infiltration, and an IgG4+/IgG+ cell ratio greater than 30%.

RESULTS
=======

Clinical features
-----------------

The characteristics of the 12 patients are shown in [Table 1](#table1){ref-type="table"}. The median age was 36 years (range: 25--47). Most of the patients were of reproductive age. None of the patients reported oral contraceptive use. Ten patients had given birth to children. Seven patients were diagnosed within 5 years of their most recent pregnancy, 2 patients had not been pregnant within 5 years prior to the diagnosis, and 1 patient did not list the date of her most recent childbirth. The residual 2 patients who had not experienced childbirth were taking psychotropic medications, such as risperidone or aripiprazole.

The common presenting symptoms were breast pain (11/12, 92%) and breast masses (9/12, 75%). The lesions detected as palpable masses or indurations ranged from 2.4 to 10.0 cm in size (median size of lesion; 6.0 cm). Diffuse and/or multiple lesions were observed in 7 cases (7/12, 58.3%). Four lesions were located at the periphery of the breast (4/12, 33.3%), and a residual lesion was in a subareolar location (1/12, 8.3%). Synchronous or metachronous involvement of the contralateral breast was not found. None of the women had any systemic disorder or history of a specific granulomatous infection.

###### 

Summary of the characteristics of patients with granulomatous lobular mastitis.

  Patient No.                      1     2     3     4      5     6     7     8     9     10    11      12
  -------------------------------- ----- ----- ----- ------ ----- ----- ----- ----- ----- ----- ------- -------
  Age                              47    42    33    31     42    38    33    25    37    35    32      44
  Parity                           NR    2     1     0      1     3     1     0     1     1     2       2
  Psychotropic medicine            \-    \-    \-    \+     \-    \-    \-    \+    \-    \-    \-      \-
  Size of lesion (cm)              7.5   2.5   4     4      6     8     2.9   8     10    3.3   4       2.4
  Distribution                     D/M   L     D/M   D/M    D/M   D/M   S     D/M   D/M   L     L       L
  Method of diagnosis              V     C     C     C      C     C     C     C     V     C     C       E
  Ratio of IgG4+ / IgG+            \<5   \<5   \<5   5-10   \<5   \<5   \<5   \<5   \<5   \<5   5--10   5--10
  Steroid treatment                \+    \+    \+    \+     \+    \+    \+    \+    \+    \+    \-      \-
  Local excision                   \-    \-    \-    \-     \-    \-    \-    \-    \-    \-    \-      \+
  Incision and drainage            \+    \-    \+    \+     \+    \+    \+    --    \+    \+    \+      \-
  Maximum dose                                                                                          
  of steroid (mg)                  50    20    30    30     30    60    15    30    30    20    \-      \-
  Duration of treatment (months)   1     3     6     5      4     12    4     7     10    5     4       5
  Follow up periods (months)       6     32    13    21     23    104   20    19    23    10    77      26
  Recurrence                       \-    \-    \-    \-     \-    \-    \-    \-    \-    \-    \+      \+

D/M: Diffuse and/or multiple; L: Localized; S: Subareolar location; V: Vacuum-associated biopsy; C: Core needle biopsy; and E: Excisional biopsy.

Diagnostic Pathological Evaluation
----------------------------------

Diagnosis of GLM was established histologically in 9 patients by a core needle biopsy, in 2 patients by a vacuum-assisted biopsy, and in one patient by an excisional biopsy. All patients showed non-caseating granulomas involving the mammary lobules, with variable numbers of Langhans-type multinucleated giant cells and inflammatory infiltrates such as neutrophils, polymorphs, lymphocytes, plasma cells, and eosinophils ([Fig. 1a and 1b](#fig01){ref-type="fig"}). Microabscess formation was also frequently observed. Specific staining for tuberculosis (Ziehl-Neelsen) and fungal infections (periodic acid-Schiff) were all negative. The inflammation involved the adjacent perilobular and interlobular tissues.

The IgG4+/IgG+ ratios were less than 10% in all patients. The representative images of immunohistochemical staining for IgG and IgG4 are shown in [Figure 2a and 2b](#fig02){ref-type="fig"}, respectively. These results indicated that all of our GLMs were the non-IgG4-related type.

![Histological findings showing granulomatous inflammation of the lobules without caseation necrosis (1a, Magnification ×40 and the inserted bar 250μm) and the presence of multinucleated giant cells (Langhans' cells) and plasma cells (1b, Magnification ×400 and the inserted bar 25μm).](2186-3326-75-0193-g001){#fig01}

![The following images were from a representative patient No. 8.\
a) Immunohistochemical findings for IgG expression in the plasma cells from patients with GLM (Magnification ×300 and the inserted bar 25μm).\
b) Immunohistochemical findings for IgG4 expression in the plasma cells from patients with GLM (Magnification ×300 and the inserted bar 25μm).](2186-3326-75-0193-g002){#fig02}

Treatment and follow-up
-----------------------

Eleven of the 12 patients had been administered antibiotics, but their GLMs had not improved. After the initial treatment with antibiotics, 10 patients received corticosteroid treatment. The initial dosage of corticosteroid (Prednisolone) was determined by the physician. The median initial dosage was 30 mg/day (range: 15--60 mg/day; mean weight were 63.8 kg), and the initial dosage was tapered weekly or biweekly according to clinical and image improvements. The median duration of corticosteroid treatment was 5 months (range: 1--12 months). Although the corticosteroid dosage was increased in 6 of 10 patients because the focus sizes of their GLMs increased during treatment, all 10 cases eventually improved with the corticosteroid treatment. This treatment was continued until the symptoms were completely resolved. Even if the US findings showed residual GLM lesions, the steroid treatment was terminated if the GLMs became smaller and did not cause pain. Complications due to steroid treatment were observed in only one patient who developed a moon face and acne.

Surgical excision was performed for 1 patient with peripheral, localized disease, and another patient was treated with incision and drainage alone. The therapeutic durations of the two patients were 5 months after local excision and 4 months after incision and drainage, respectively. They required lengthy therapeutic periods due to the recurrence of their GLMs. Because these patients refused steroid treatment, they did not receive corticosteroids after the recurrence. In contrast, no patient receiving the corticosteroid treatment experienced a recurrence during the follow-up period.

DISCUSSION
==========

We investigated the involvement of IgG4 in GLM and found that there was no patient with IgG4-related GLM in our study. Ogura *et al.* ^[@ref13])^ reported two IgG4-related GLM patients whose ages were 62 and 66 year old. These patients were obviously older than women in their reproductive years. Cheuk *et al.* ^[@ref16])^ demonstrated that IgG4 positive cells were scarce in 6 of 7 cases of GLM. These results suggest that IgG4-related GLM may be rare. Although all 12 patients had non-IgG4-related GLM in our study, 10 patients were treated with corticosteroids and all of them improved. Moreover, there was no recurrence in these patients during observation. It should be noted that steroid treatment was effective for non-IgG4-related GLMs.

Kok *et al.* ^[@ref7])^ reported that only 17% of patients (4 of 23 cases) in their study had been diagnosed with GLM using fine needle aspiration cytology (FNAC). However, in our study no case was diagnosed using FNAC alone. Because the definitive diagnosis of GLM requires enough specimens to rule out breast cancer, a core needle biopsy or vacuum-assisted biopsy should be necessary.^[@ref17],\ [@ref18])^

The initial dosage of corticosteroids was determined by the physician. The optimum initial dosage has not been established; however, in this study, 5 of the 10 patients were administered 30 mg of Prednisolone for several weeks, which was then tapered weekly or biweekly. Although long therapeutic periods were necessary, all patients improved and did not experience recurrence after completion of the steroid treatment. Hugon-Rodin et al. treated 12 GLM patients with prednisone 0.5--1.0 mg/kg/day according to the severity of clinical symptoms during 4.5 ± 1.3 (SD) months and demonstrated a significant decrease in the number of recurrences after prednisone treatment compared with that before treatment.^[@ref19])^ In addition, Hovanessian *et al.* ^[@ref4])^ showed that treatment of GLM with corticosteroids before surgical management appears to be beneficial, with 77% of patients showing improvement.

Surgical excision was performed in only one patient with a localized disease. Her therapeutic period was 5 months, including the treatment period for the recurrence. In contrast, no patient who received corticosteroid treatment experienced recurrence during the follow-up period. This result suggests that the effectiveness of the corticosteroid treatment may be greater than that of surgical treatment. Because most cases involved large, diffuse, or multiple lesions, the cosmetic result after the surgical treatment should be considered. Yau *et al.* ^[@ref12])^ recommended a wide surgical excision or mastectomy for GLM with persistent symptoms because of a lower rate of recurrence. In this case, a delay of subsequent plastic surgical procedures for breast asymmetry might be necessary. Therefore, it would be appropriate to treat GLM with a corticosteroid before excision, except in patients whose systemic complications are too severe to administer steroid therapy. In other report, it has been reported that medical treatment with corticosteroids provided significant regression of the inflammatory disease and allowed more conservative surgery. They performed surgical excisions of the remaining lesions after medical treatment.^[@ref20])^

Several presumptive causes of GLM, including alpha-1-antitrypsin deficiency, oral contraceptive usage, pregnancy, lactation, and hyperprolactinemia, have been reported.^[@ref21],\ [@ref22])^ It has been postulated that GLM results from a localized autoimmune response to the retained or extravasated secretions in the breast ducts during the childbearing period due to previous hyperprolactinemia.^[@ref23])^ Because the occurrence of GLM without a history of recent pregnancy is uncommon, the serum prolactin level might play an important role in the pathogenesis of GLM in non-pregnant women. Lin *et al.* ^[@ref24])^ reported that GLM was associated with risperidone-induced hyperprolactinemia and discussed the development of GLM associated with high serum prolactin levels in non-pregnant women. In our cases, two non-pregnant women were administered antipsychotic drugs; one woman had been treated with aripiprazole and presented a high level of serum prolactin (179.14 ng/m, normal range: 1.20--29.93) and the other woman was not tested for serum prolactin levels but had received risperidone. These findings support the argument that hyperprolactinemia, whether primary or secondary, might contribute to the pathogenesis of GLM in non-pregnant women. Therefore, the roles of prolactin in the pathogenesis of GLM should be studied in more detail.

In summary, our retrospective analysis demonstrated that treatment with a corticosteroid was effective for GLMs. Although corticosteroid treatment requires a lengthy therapeutic period, there was no recurrence in patients during observation. Steroid treatment may be the first choice for the treatment of GLM. However, if GLM resists steroid treatment, other treatments, such as surgical excision or immunosuppressants, should be considered.
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